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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electronic cooling element prepared in the package which has a terminal 
block, and this package, In the mounting structure of the optical module which is 
equipped with the chip carrier constituted by the light emitting device prepared on the 
substrate for light emitting devices formed on this electronic cooling element, and this 
substrate, and connects between said substrates and said terminal blocks electrically 
Between said terminal blocks and said substrates is connected using the flexible 
substrate by which impedance matching was carried out at least, and it changes. Said 
flexible substrate Mounting structure of the optical module characterized by making it 
estrange with this 1st conductor layer, and making it parallel, preparing [ to be 
constituted by an insulator layer, the 1st conductor layer, and the 2nd conductor layer, 
to prepare the stripe-like 1st conductor layer for signal lines in the center section on 
said insulator layer, ] the 2nd conductor layer for ground lines, and changing. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the mounting structure of an optical 

module. 

[0002] 

[Description of the Prior Art] Conventionally, especially about the mounting structure 
of a semiconductor laser module, there are some which were indicated by Reference I 
(the Japan Institute of Invention and Innovation public presentation official report, 
**** number 93-22278) among optical modules. Hereafter, with reference to drawing 4 , 
it explains per mounting structure of the conventional semiconductor laser module. 
[0003] With the mounting structure of Reference I, it has the chip carrier 66 and the 
drive IC section 67 in the package 50. The chip carrier 66 formed the electronic cooling 
element 51 in the base in a package 50, formed the substrate 52 for laser components 
on this electronic cooling element 51, and has formed the semiconductor laser 
component 53 on this substrate 52 for laser. 

[0004] Moreover, the drive IC section 67 is made to approach an electronic cooling 
element 51, it is made the almost same height as an electronic cooling element 51, and 
the maintenance base 54 is formed. The substrate 55 for drive IC is formed on this 
maintenance base 54, and the bump 57 for connecting the IC component 61 is formed 
on this substrate 55 for a drive. 
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[0005] On the other hand, the component 61 for IC drive is being fixed to the cover 59 
which seals a package 50 through the heat sink 60, and the IC component 61 for a drive 
and the substrate 55 for IC which are attached in this cover 59 are being connected to 
it by the bump 57. And the semiconductor laser component 53 and the IC component 61 
for a drive are contained in the package 50. Moreover, two terminal blocks 63a and 63b 
are formed in the package 50, and between the substrate 52 for semiconductor laser 
and the substrates 55 for drive IC is connected to the list by the bonding wire 65, 
respectively between one terminal-block 63a and the substrate 52 for semiconductor 
laser, and between terminal-block 63b of another side, and the substrate 55 for IC 
drive. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the conventional mounting 
structure mentioned above, since between the substrate 55 for drive IC and the 
substrates 52 for semiconductor laser components is connected to terminal-block 63b of 
a package 50, and the list between the substrates 55 for drive IC by the bonding wire 
65, an impedance mismatch arises between RF transmission lines with the parasitism 
inductance of this bonding wire 65, and there is a problem that sufficient RF property 
is not acquired. 

[0007] Moreover, in order to separate the heat generated from the IC component 61 for 
a drive, or semiconductor laser, the substrate 52 for semiconductor laser components 
and the substrate 55 for IC drive are made to have estranged. Therefore, the more 
between the substrate 52 for semiconductor laser components and the substrate 55 for 
IC drive becomes large, the more the parasitism inductance of the bonding wire which 
has connected between both substrates electrically will also increase. It increases [ a 
bonding process ] by this approach and is not desirable although how to increase the 
number of a wire is also considered as an approach of reducing the parasitism 
inductance of a bonding wire. 

[0008] On the other hand, degradation of the RF property (high-speed responsibility) 
within a chip carrier is controlled, and in order to avoid the thermal effect by high 
density assembly, the mounting structure using a flexible substrate is indicated by 
JP,4-349686,A (henceforth Reference II). By this reference II, the transmission line by 
which used the flexible substrate instead of the lead formed in a chip carrier, and 
impedance matching was carried out is formed using a microstrip line mold flexible 
substrate. 

[0009] However, when a flexible substrate is formed in a chip carrier, in order to make 
connection between the substrate for IC for a drive, and a chip carrier in a chip carrier 
and the list between terminal blocks, it is necessary to produce specially the substrate 
for chip carriers, the substrate for drive IC, and terminal block suitable for the 
structure of the high frequency transmission line of the flexible substrate, and to 
prepare them, and in the substrate or terminal block generally marketed, it cannot 
respond but there is a problem of becoming cost quantity. 

[00 10] furthermore, when a microstrip line mold flexible substrate was used on the 
occasion of a mounting assembly, it might be very difficult to perform alignment 
between a terminal block and a chip carrier or between the substrate for IC, and a chip 
carrier with a sufficient precision, and it had a problem. 

[0011] Then, mounting structure of an optical module which excelled for connecting 
electrically between the terminal block of a package and chip carriers or between the 
substrate for IC and chip carriers was desired. 
[0012] 

[Means for Solving the Problem] For this reason, the package which has a terminal 
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block according to the mounting structure of the optical module of this invention, The 
electronic cooling element prepared in this package, the substrate for light emitting 
devices formed on this electronic cooling element, And have the chip carrier 
constituted by the light emitting device prepared on this substrate, and between the 
substrate for light emitting devices and terminal blocks is set in the mounting 
structure of the optical module connected electrically. It comes to connect between a 
terminal block and substrates using the flexible substrate by which impedance 
matching was carried out. A flexible substrate The center section on an insulator layer 
is made to estrange with the 1st conductor layer for signal lines, and this 1st conductor 
layer, and it is characterized by for the 2nd parallel conductor layer for ground lines 
constituting, and changing. 

[0013] Moreover, it is suitable to equip [ of the terminal block and the substrate for 
light emitting devices ] the front face with the transmission-line pattern in part. 
[0014] Thus, since between a terminal block and the substrate for light emitting 
devices is thermally separable substantially by connecting electrically between a 
terminal block and the substrate for light emitting devices using the flexible substrate 
by which impedance matching was carried out Environmental temperature 
(environmental temperature means things generated when a module is made to drive, 
such as heat and an OAT, here.) Wave degradation by the impedance mismatch when 
stable luminescence actuation being attained to fluctuation etc., and carrying out 
high-speed operation of the light emitting device is avoidable. 

[0015] Moreover, location **** between the terminal blocks and the substrates for light 
emitting devices which are generated with fluctuation of environmental temperature is 
absorbable by using a flexible substrate. 
[0016] 

[Embodiment of the Invention] Hereafter, with reference to drawing, it explains per 
operation gestalt of the mounting structure of the optical module of this invention, 
especially a semiconductor laser module. In addition, drawing 1 - drawing 3 have 
shown the configuration, magnitude, and arrangement relation of each constituent 
roughly to extent which can understand this invention. 

[0017] (A) of [explanation of structure] drawing 1 and (B) are the sectional views when 
cutting along with the top view and X-X~ray for explaining the mounting structure of a 
semiconductor laser module. 

[0018] The module of this operation gestalt is constituted by the package 10, and chip 
KYATSU 11 and the flexible substrate 28 which are contained in this package 10. This 
package 10 is equipped with the terminal block (here terminal block for high 
frequency) 24, the terminal block 26 for current supply, the lens 40, and the optical 
fiber 42. The RF transmission line of the KOPURENA track mold which has a desired 
characteristic impedance is formed in the terminal block 24 for RFs. It mentions later 
for details. 

[0019] The chip carrier 11 contained in the package 10 is constituted by the substrate 
14 for light emitting devices formed on an electronic cooling element 12 and this 
cooling component 12, the RF substrate 16 formed on this substrate 14, a heat sink 18, 
the light emitting device (here, semiconductor laser is called.) 20 prepared on this heat 
sink 18, and the impedance matching resistance (it is also called a terminator.) 22. 
Moreover, the KOPURENA track mold RF transmission line is formed in substrate 
(here, RF substrate is called.) 16 front face for light emitting devices like the terminal 
block 24 for RFs. 

[0020] Next, the structure of the flexible substrate used for this operation gestalt is 
explained with reference to (A) of drawing 2 , and (B). 
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[0021] (A) of drawing 2 meets the top view of a flexible substrate, (B) meets a Y-Y line, 
and the sectional view when cutting is shown. 

[0022] This flexible substrate 28 is constituted by the insulator layer (for example, 
polyimide film) 29 which has flexibility, the 1st conductor layer 31, and the two 2nd 
conductor layers 33a and 33b. In addition, with this operation gestalt, the stripe-like 
1st conductor layer 31 for signal lines is formed in the center section on an insulator 
layer 29, it was made to estrange with this 1st conductor layer 31, and it was made 
parallel and the 2nd conductor layer 33a and 33b for ground lines is formed. 
[0023] Moreover, the transmission pattern of the terminal block 24 for high frequency 
mentioned above and the high frequency substrate 16 is formed in the almost same 
configuration as the gap g between each of the 1st conductor layer 31 of the flexible 
substrate 28, and the 1st conductor layer 31 and the 2nd conductor layers 33a and 33b 
(spacing). That is, signal-line 24a is prepared in the center section, it is made to 
estrange with this signal-line 24a, and two parallel ground lines 24b and 24c are 
formed in the front face of the terminal block 24 for RFs. 

[0024] Moreover, signal-line 16a is prepared in the center section, it is made to 
estrange with this signal-line 16a, and two parallel ground lines 16b and 16c are 
formed in the front face of the RF substrate 16 (refer to (A) of drawing 1 ). 
[0025] Moreover, with this operation gestalt, between the terminal block 24 for high 
frequency and the high frequency substrates 16 is connected using the flexible 
substrate 28, between the high frequency substrate 16 and semiconductor laser 20 is 
connected by the bonding wire 30, between a heat sink 18 and terminators 22 is 
connected by the bonding wire 32, and between an electronic cooling element 12 and 
the terminal blocks 26 for current supply is connected by the bonding wire 34, 
respectively. Moreover, the lead 36 is connected to the terminal block 24 for RFs, and 
the lead 38 is connected to the terminal block 26 for current supply. 
[0026] With reference to the [mounting approach] next drawing 1 , and drawing 2 , it 
explains per mounting approach of the semiconductor laser module this invention. 
[0027] An electronic cooling element 12 is fixed to the base in a package 10 with this 
operation gestalt. Then, the substrate 14 for light emitting devices is fixed on this 
electronic cooling element 12. 

[0028] Next, the RF substrate 16, a heat sink 18, and a terminator 22 are fixed on this 
substrate 14. Moreover, semiconductor laser 20 is fixed on a heat sink 18. 
[0029] Next, using the wirebonding method, between signal-line 16a of the high 
frequency substrate 16 and semiconductor laser 20 is connected by the bonding wire 30, 
between a heat sink 18 and terminators 22 is connected by the bonding wire 32, and 
between an electronic cooling element 12 and terminal blocks 26 is further connected 
electrically by the bonding wire 34, respectively. 

[0030] Next, between the terminal block 24 for high frequency and the high frequency 
substrate 16 is electrically connected using the flexible substrate 28 with a bump or 
solder. As already explained, since the 1st conductor layer 31 of the flexible substrate 
28 and signal-line 24a of a terminal block 24 are connected since signal-line 24a of the 
almost same configuration as the flexible substrate 28 is formed, and signal-line 16a is 
formed in some high frequency substrates 16, the 1st conductor layer 31 of the flexible 
substrate 28 and signal-line 16a of the high frequency substrate 16 are connected to 
the terminal block 24 for high frequency. Similarly, the 2nd conductor layer 33a and 
33b of the flexible substrate 28 and the ground lines 24b and 24c of the terminal block 
24 for high frequency are connected, and the 2nd conductor layer 33a and 33b of the 
flexible substrate 28 and the ground lines 16b and 16c of the high frequency substrate 
16 are connected, respectively. 
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[0031] Moreover, lead 36 is connected to the terminal block 24 for RFs of the outside of 
a package 10 using arbitrary suitable approaches, and lead 38 is connected also to the 
terminal block 26 for current supply. 

[0032] Next, the flexible substrate 28 is explained to be the impedance characteristic of 
the terminal block 24 for RFs, and the RF substrate 16 with reference to (A) of drawing 
2 , and (B) per [ to adjust ] approach. 

[0033] in order to set up the impedance of the flexible substrate 28, it becomes the 
same as that of the impedance of a terminal block 24 and the high frequency substrate 
16 - as - specific-inductive-capacity epsilonr of the gap g between the thickness h of 
the insulator layer 29 of the flexible substrate 28, the width of face w of the 1st 
conductor layer 31, the thickness t of the 1st conductor layer 31, the 1st conductor 
layer 31, and the 2nd conductor layer 33a and 33b, and an insulator layer 31 It decides. 
Such a parameter is decided beforehand and the 1st conductor layer 31 and the 2nd 
conductor layer 33a and 33b are formed on an insulator layer 31. Thus, the impedance 
characteristic of the flexible substrate 28, a terminal block 24, and the RF substrate 16 
is adjusted. Therefore, since the impedance characteristic between the impedance 
characteristic between a terminal block 24 and the RF substrate 16, the RF substrate 
16, and the output terminal of a terminator 22 can be made the same, distortion of the 
RF wave as an input signal is reduced. 

[0034] Moreover, since the transmission-line pattern of the almost same configuration 
as the transmission-line pattern of the flexible substrate 28 is formed in the terminal 
block 24 and the high frequency substrate 16, connection doubling between a terminal 
block 24, the flexible substrate 28, or the flexible substrate 28 and the high frequency 
substrate 16 can be performed with a sufficient precision compared with the former. 
Moreover, there is an advantage that the location gap with a terminal block 24 and the 
RF substrate 16 is absorbable also to environmental temperature, by using the flexible 
substrate 28. 

[0035] Next, when making a lens 40 condense the output light outputted from 
semiconductor laser and carrying out incidence to an optical fiber 42, a lens 40 and an 
optical fiber 42 are fixed to a package 10 using an YAG laser or solder so that the 
maximum overall efficiency may be acquired. 

[0036] Next, with reference to drawing 3 , it explains per example of mounting 
structure of the semiconductor laser module with which Drive IC was added in the 
package 10. 

[0037] Drawing 3 is the sectional view showing module structure when the IC section 
for a drive is added in a package. 

[0038] In this example, the drive IC section 48 is formed between [ other than the 
configuration of semiconductor laser 20 mentioned above ] the terminal block 24 and 
the chip carrier 11. This drive IC section 48 is constituted by the maintenance base 43 
and IC46 for a drive prepared through the bump 45 on the substrate 44 for drive IC 
formed on this maintenance base 43, and this substrate 44 for drive IC. And on the 
substrate 44 for IC, the transmission pattern which has the same configuration as the 
terminal block 24 and the RF substrate 16 which were already explained is formed (not 
shown), for this reason, between a terminal block 24 and the substrates 44 for IC -- the 
-- it is electrically connectable with the 2 flexible substrate 47. 
[0039] on the other hand the [ of the drive IC section 48 ] - since the same 
transmission-line pattern as the terminal block 24 and the high frequency substrate 16 
which were already explained is formed also on the 2 flexible substrate 47 and the 
substrate 44 for drive IC which counters, between the drive IC section 48 and chip 
carriers 11 is connected with the flexible substrate 28. Since the other mounting 
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approaches are performed like the approach explained by drawing 2 , detailed 
explanation is omitted. 

[0040] Although the operation gestalt mentioned above explained per [ which applied 
the flexible substrate to the semiconductor laser module ] example, it is applicable also 
to the module which used the photodiode and the semi-conductor optical modulator 
instead of semiconductor laser. 
[0041] 

[Effect of the Invention] According to the mounting structure of the optical module of 
this invention, it has connected using the flexible substrate by which impedance 
matching was carried out in between a terminal block and the substrates for light 
emitting devices so that clearly from the explanation mentioned above. And the 
stripe-like 1st conductor layer for signal lines is prepared in the center section on an 
insulator layer, and this flexible substrate was made to estrange with this 1st 
conductor layer, and it was paralleled and has prepared the 2nd conductor layer for 
ground lines. Since the impedance characteristic of the impedance characteristic of a 
terminal block and the substrate for light emitting devices and a flexible substrate can 
be identically adjusted such by connecting electrically between a terminal block and 
the substrate for light emitting devices using a flexible substrate, the waveform 
distortion of a RF property is lost. Therefore, the property of a light emitting device 
becomes good and the stable actuation is attained. Moreover, since the location gap 
with the terminal block and the substrate for light emitting devices accompanying 
fluctuation of environmental temperature is absorbable by using a flexible substrate, 
dependability improves. Moreover, since a terminal block, the substrate for light 
emitting devices, and a flexible substrate can use a commercial item, an optical module 
is cheaply producible. 
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[Brief Description of the Drawings] 

[Drawing l] (A) - (B) is the top view and sectional view for explaining the mounting 
structure of the semiconductor laser module of the 1st operation gestalt of this 
invention. 

[Drawing 2] (A) - (B) is the top view and sectional view for explaining the rough 
structure of the flexible substrate of this invention. 

[Drawing 3] It is a sectional view for explaining the mounting structure of the 
semiconductor laser module of the 2nd operation gestalt of this invention. 
[Drawing 4] It is a sectional view for explaining the mounting structure of the 
conventional semiconductor laser module. 
[Description of Notations] 

10- Package 

11- Chip carrier 

12' Electronic cooling element 

14: The substrate for light emitting devices 

16: RF substrate 

18: Heat sink 

20: Semiconductor laser 

22: Terminator 

24: The terminal block for RFs 

26: The terminal block for current supply 

28: Flexible substrate 



30, 32, 34: Bonding wire 
36 38: Lead 
[Drawing l] 



JP09-148675A 



JP09-148675A 



28 ^16 1 6b 20 18 22 s 34 




14 : S^WPffllittt 16:^Ji$»& 18:b-hvV^ 

20 * 22 : 24 : ««S»ffliB^* 

26 : «;R#fcffl*iH^ 28 : 7 L/**:M/«S 

30, 32,34 : *>^>f >f ¥ 36, 38 : U-K 

40 : L/>X 42 : )fe77^^ 



[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 




66 51 S4 50 67 



